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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a heat transfer pipe 

having a high heat v. • u 

transfer efficiency, a high corrosion resistance and a high 

workability. 

SOLUTION: A plurality of indentations 2 are formed by a 
plastic deformation 

working on the outer surface of a portion of a heat 
transfer pipe 1 where an 
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absorbent passes through. A smooth surface 3 where no 
indentation is formed is 

provided on a bottom surface of the pipe wall and such a 
smooth surface 3 

extends in an axial direction of the pipe 1. Due to such a 
construction, even 

when a- foreign material is deposited on the smooth portion 
3 at the time of 

stopping the flow of a coolant 15 as an inner fluid in the 
pipe 1, once the 

flow of the coolant 15 is started again, the foreign 

material is entrained in 

the flow of the coolant 15 and is smoothly discharged, 
whereby the adhesion of 

the foreign material to the pipe 1 is reduced or prevented 
thus enhancing the 

corrosion resistance of the pipe 1. 
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[»gii#ai «iR«io*«afr$itsa«io^«i«i 




1 

•c&o, *onsftt:«L-c 12 0- jartoKffiffcs 
^: k t:^b'rtm^ 1 7bM4<ov^-m*>(cea<oe 

~^c^)m^iw^xmmizsM^tixK[hzbin 

^:S;^kXJ±^SrJgj£Ln:C: i: Srs^k-TSIii^e;^ 

[It^ 1 0 1 ml£¥itS?i&l^< 'gS31-B<^ffiiffl$ 

*fflffl$*<0. 0 4;um7bM10/£m-CfcS^i:*^ 
b ttm^ 1 7!jM9 <7)V ^-ftiiiHcSaoe^. 

[if^ 1 1 ] msmmzi}^^hmim<^mm. 

tiyi toT-fts ^ k ^ ^k ^419^4 ^zm^n^ 
imm 1 3 ] e«ft©<otf®*«. ^Jiffli&±js^)-k 

■r k S:#Slk 1 JiS 1 2 <0V » 

»a5$rii<s«tisa<^)iaa5Srm-rsx^k. 
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fSk ^&it*3S 1 4 {cE»oe«5^<7)gjS:fra. 

bimLb-nmmiAXiii sfcEaoesec^ 
imm 1 7 1 iiEias*»j«-r5xs*»Twxiiia: 

OOizmOOSk. a:*:*ffla$*fO. 04juni;!;gl 
0 M m(Ol«m.i&^-^iytt:^izX'>XlsaJji-h Z b 
irWSLb^hfmmi 4JbSl 6<?)V>iYi*>tc£«<0g 

[if^ 1 8 3 wRimmommmx^tihmi^^ 

izG^iyii^tzl)^fSmif>nx^SUzSMt. U& 

mmizmLmmifScW<m§s.mm-^i> k k t 
tc. mRf5izj:<jm.-tim^^mtzj^'ti> 

Sil-ffifcrias^inxtcj; 'yXm&^td::mL(mSi 

T^rS t<?3-C*i i k *#!Ski-5fyR». 
[000 1 1 

f-'>A*«}apfrk'<o«:ftf^ffl<oi>5isiRjs?R 

[00021 

ffymm'^inz^<m^iix\.^t. mm. 

40 mimi. Bs^piizms.-thiismmzX'yXi^m 
[00031 0 ^rcSTf ?ais^i7^3aeii(cfflv^^> 

it?.g»®k LTIi. ^^5-3 4 06 4 6 

^^^jii^fiTF 1-134 18 o^^^«i?tie®$a 

50 J8[l»^J|t*3!»«J?<^:Sk. SrfiBaSc^iSo;^ 
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^ y<oir y-?-5ra< t. y ^ ymzmi^titmm mmim^izin'omf. -eo^^assr^tr'^ 

Zbi}iWmvf)lt\^olSmifii>h. [00091 *I|BH{4, Sil^tttgRt^:fte**^<. 

[ 0 0 0 4 ] CIO J: 9 ^rrast J4««fc:. 7 < >5!t:gf*g Jnl*«§B^^ft«atf •eo»Jt:«rftS:!S«^& C: k 

s$*t& i: o !s\mn'S>h . -eco^*). STjflap'^at lo [ o o i o i 

l^'ffttL=$:<'>fa«T-{±®iR3Slfc&>'e& ^(r^Jti^, 5-7 1 2^imiCSM(0X 0 IZ. ^B^mim^?>Z 

vnz\immmim<of:itbizm.Ltiy ^ yt^izm tn^T^. *oiioj6«saTfc6 . ^lx. 's^t^mm 

[0005] ^(OjS, ^S¥5- 34064 6^^S CI WitSS:'i<0tli:^|6jfcS?£$-ii:Tiiftfet<0i:-r 

tc. ^tfS^iBmncr^!^<r>T^y ^ y<0-^^:m l.. c:<ifc:J:iHf. -?-<0^1i®€:*^tB^U't«^t: 

[0006] -^r, Ij^Lfzy ^ y^ffysmsizi^t m±T^. m-k^i'Si*>i>zbifi-c%h. 

X . 6-2571 2^^atca«3iiTV^& J: 3 [ 0 0 1 1 ] C: ^T, WSc^y-^iz^mSiirmfX t , 

t:, €S!6®<^M^Mtcgstt3SR!no:fcJ:oTi^<oii ±m^z\m^m.^f^h(o^zit'<.xeBm^tms^m& 

<1-5C:i:tcJ:0. f?!l£^ttlgat^iRttlgS:s<6iJ: g^SrlSriBT;^^. k . S3 (A) iZjKtXdiz. ±Ji 

3fc:L^t,<0*«tllg$ttTV^|,. -eUT. ZtiizXii *»<?>SrFS*i.&«l 0J±. l<0±a5^iii*»^^fii 
Jf, 8rF«aS<0't«*r6)<OJ£3&^'5i^t:=5rSi:LTV> 30 S^co^ym^m-iX^LXT^mizmL. ZZii*^<k 

[00 07] <oT»*i-ffi*^^.aEiti¥t.i.j«s£<oami. m^tfc 

[ffflB*«i»*L J: 0 b-t^mm] ismm^e -257 Xoiz. Mij. feL<mmkfjmfMm(omm.izftit 

1 2^4^tcSasnfc^5Sog»®(4. Mm^^ X. o-h«OBnii«:#tS«aRS[l l*qgJ«$it5. 

ncrmw^(r)mf§izim^j:i><oTf>hifi. mz3^i> tmttzx 0 wm<^mi^timm^tii> , -e^oy:: 
[0008] -wrij^, TmrnmiffiX 0 tz&mff) v^. ttz. zff)3^iz\m^:m& 

a. ^(^<7)S!iji^*«#^iiTv^si®^3&«iJ T&ffmmT!Suzxhmmm.mFmt. ?^i*+<^ 

v^iiaii. -f-n^,<0^4«yi.t^-:.T^LTV^I. [00 121 ki^T, 'mJil^izm^tW^iS&im 

m^mizmLXmLXLtob. BBm<^1&T &^:t'fcJ:Sv'-AWX'&<r)l&^«. 
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[0013] '§mi^mff>^imsii:m&Lt:& 

[ 0 0 1 4 J z<D^. *^o^»^{±, 'm^fmiz^ 
^hi^h. i^-j>^'sx'm&i-h(^etu\ c:<o^ 

[00151 ±H<Oi&^tCtJV^T. ¥jtS<^S^ri6l<0li 
2mmJjUir« A^on^AferUT 1 2 0* «T<OSf 
HT&S^ks&^if^ U^, 2mmJa±*«ifitV^<?5<4. 
03 (B) K^iatc. rtS5a(*«r<?±t;tl^C^ 

i^-j^mtt?>m^izii. wihm:Lx\>^^\>^m.^m 

-^SiiJ^itim^Z ti}>hX'hh. 12 0* JaT*W* U 
v^li. B3 (A) TaaHL^ridK:. mSim^ 

^mk)nzx->xm^i i<nw^ifim->x<hifi. 
12 0- ^e;fc¥ita5^ii»tsfc. mfhti^^^^^^t^z 

[0016] 'mizimtimsat. m^^y^xmt-rh 

(iZ~^<r>mm:¥s'iXmmfi:jSSth:itmtL 30 

[0017]$ f>{c, ^m^m<'smme^)Sckmm 

aSSrO. 0 8/*m7!jS10 0*tm. Ht.<'gMrtffl<^) 
fe*:*^$«:0. 04Atm;!irS10/iintC-tSi:. Ji 

tiVti-^ibx. mfm!l&^\ln±^-^lij'x^i<r>xiSi 
xmwL'^<t^zti:m$tt. Tmim& m 

[0018] i^-j^mmm^^^^ii. m^cTy^i"^ 
g<o3^mi*itt- s^fc*"'. mii^imibh^x'&tb 

<Di^X'm&m-thZbifi. S^tcWAtt^SSi^S^ 
[00191 &^(^Vtmi. anie. S«Ht. iSAtt 



[0020] ^m<^&mi. msmmjuzx 

[0021] Z(r>m^. iSSSSSStio-CwEgg^ 

mi.mX'yxmm£'ti>j:mnMti>zt 

b.Wckmm&^ifiO. 04Mmnmi0uma)[mi 

m7f--^htt:MHzX nxri^ximi-tizbizx 0 . 

[0022] 

[ft!mmtiiff>!m} kit. ^ftWi^i^^fmiz-o^,^ 
X. mim\>y^mm-i>. mm. *iiwt:*>3&»4^ 

'gsr, mi^)m^m.(rm.iRSscoGS!fSb txm\>^ti 

m^(r>m^mAi:^t. H2(±-eogf»©i7)Biffi2r*L 
TV^S. HllC^^idfc:. e»©H4s aSiRSEflaO 

tS^LTfflv^^jfi.. ®»ifl<O±^*»^.«iR?lll0^ 

arfs-a-. fi^i<o*®«rSsrF-r5«iDBRti»»ica« 
&s»*ef»^rta5t)i«-ri.?&fii«i 5tsi«aft$-tf-& 

-E-LT. 01, 2tc^J:dfc:. «JR?ai 
0*<SrF$<iSa5fio€SI6®i'hiBt:Jl. SttigginXtc 

23!)qg«$fLTV^^:V^^{ta53$r*L, ^fta53*»ir«0 

tt. ««irfri6i, Rxmmmiz-&</)mmt^^xm 
imizsM$tix\>^t. ^tx. z.<m^i^w^s& 

mirmmi^M. ^$9. R)^xu}S4>;&>fflAie<oia^4 

*>ms^iTv^i). :Lamh-'2.<^W^b\.X\t. vm^ 

[ 0 0 2 3 1 0 1 fcfl? t>t®!fe««rfflv^feifi«RIStw J:ti. 

fS»^10i1-aBBfc:S;^25r^a3B«tTV^**> 
^> . :Hfm^6 - 2 5 7 1 2^i^«CiE®cOj; -5 (C, c£T 

J: < -rs fc *'t'# S . ^<r^. Ta<og»i^ l KSS 

■T'th\z^'>XTSs^wSi0m}i'^<'^fmk<ti:'^. e 
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[ 0 0 2 4 ] . €s«^ 1 

tih, ^msk. mmtimi:mxm±x'^. 

t/c J: 9 ic. 'gffi<^)-SSt¥itSS 3 ^attT t . 
i&Ti-i>i>(OX'ii^\>\ 

10 0 2 51 L*»L. ^}tSS30^|iil<^«. 03 

^±^gfl*«=Srvv!pa^r3e^S!**^^^s^-i:^*>'^^ 2m 
ia*555rv>i 1 1 J: hmm)SkRxmcLm&<^m:i^m^ 

[ 0 0 2 6 ] it . wcjgdt-rsiassji. s;?^xji« 

^*|6)fc:-^<^je*»-'"C^^*^Si!tr ^ 

jS*«Sr. a4$-fflV^TiftWS. matt J: a K 
jia=a:t'tJ:0. W«rfr|6){cSqttS^jta35:}g)£L 

somiimmLx. a4tcisfro-fexcj;0- me 

[ 0 0 2 8 1 i-f . =^«W«ttXJilfe«0g8igT\ r U-X 



«^«2 1 i:m^mms{:9^aizLx. aMmxufctw 

2 2fc:^# . ^on-yl'*t?rjiLT^PH»SSSr^ 
#lS^«3>f;P24C:Ifa«^^a[t> ^^»«rm 

wc-m^tti^. 5g®^<5tfeos26fcj3v^T. 

^\,\ irfc. Igfi^iOSI^W. J I S H 0 5 0 1 
(19 5 7im^) C«^Sn:'iJt«2a. fllR^t^* 

20 [0 0 291 J:a«0i9(de^itfl*f»<^«aia«* 

i8«S (^3 1 ) iztHii^Sf^MStimff)^ 

ALt:e3!ifS(^m3^<omm^MX'h*). meium 

[00301 ::Wc:*tL"r, H6fc:^TiG??«<7)0« 
[00311H7. 8tt. 05, 6fc:Jtl5-rS^R^ 

5 5%oiafl:ii^'>^*^t=3Baga5HiL.t 
40 mmLmi^^<^x'hi>-tf. s«a5^ti±iot< 

*q2tf)^^i3t. 09 . lott, nmzms, ec^js-t 

10%cofiKt3H^aLyilS**5^ 
(09) tH^Sfc. TIG|g« (010) 



50 ■kf&:k^h:LtifiX'%h, 
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10 0 3 2] ZZX, 3g^jS«^KOi9iiJLafc:ov^-C ±{f ^.^ftHi^Sv^i: S^lTV^63&»f>. 'tgKBfCrtffi 

;g<0«i«*«. 2~10mmO«HtC«li.SJ:3fci^ [0038] -e^-C, 01 5~1 StCTjrfiotC. fi^ 

•fSC fc4<tf^ Lv». 0. ^Kg<0»**6«2min 'gl (Oaffi»-:^^=5rS^*3 Sl-jeffiL. -tiOrtSStC'hS 

il«g|<OJS^tt. «aiaak^)»»*«iS«SC«0^< . =5rS*3 6,37 ?r?gj£L«: 0 . A&v^{i/jN$^r^3 

*A:*S^<'m*;fl56^iO^<=5rS. -^r, lOm 8. 3 9m&thzbifi»tl\>\ ttiii^ mi 91^ 

ta-tz fct^rs . [0039] jjafcisv^Ttt. *iaBfc:*»3&>se»ff* 

[0040] 

[0 0 341 JJSUciofc. 04tcS^L/::SjtffitJ: [»bb<7)S&S] tLhiiBBL^tiac. 

( 0 0 3 5 1 S^iO*|VvJFitg|5fcJ|Mjaa4 20 fc«A<^>«:feawt**^mc*s . 

^j:<tzbii'Tth. Lt-t . z^mm [03 ] ^mizi)-i}'hBm(^mti:ifi:mmi>^ 

mTBAthzbtzx'o.mm0^^dST<r>simb^j: it>^mmTt>i, 

wrtJtfcs v^t4-:Jr<o®fcff LOi-tz biz [051 i 'on^Ltzm^^smmi: 

fte*a«>SCi:*5-C#*. [061 TIG}gtt{Cj:0J8«tfc«F»aK^^«ffl«S: 

[00361 d:iiz^ ^w^izi^i,B^<m;^2i,z'? «t^T*5 . 

\.^x(7)^mmi 1-1 9t:^. gfawKort^* 30 m7}nmmiSiizx<omLxm&t^sMSi:5 

mcymtiltiXK-rhtiihtz^ 01 1~1 4t:*^J:9 5%<0^^y^':^A*Jgj8fc3jilSli^S«SLfcSW)SF 

i1-ffi&t/S^5^2<Oft^^ffiffi$?:, 0. 08*nn*» «a5<D^«a^ a-t^Tfci . 

hioouimz-r&zbmtL\>\ tti. fm<^>sck m8]riGimzxomiLxm&bti^mi:5 

mm^i:.o. oAumii'^ioMmiz-rizbufiv sxiDMit^Ji-'^j^^fmitzsmsiimmLtimm 

mH^tylOOunKTiCmb. Sckmm&^if^O. 04m [091 ©^SSSStCliO^tT^^LJt^ft^Srl 

mi)^t> 1 OMm(o\m^:^&^■^i>^z^^zx 0 . 0%<osKC3asiia«st3t^«i^SfSi;«o^i^fii 

Btc-rsfci^t, g«©iott®j±. ms>i>^yiimi± [01 01 t i ommizx 'ombxm^ttim^^ 

&^b-rt-^x'hhzbi^tt\'\ 40 1 o%<osKt3iiS/iajaauJta<ossss<o^iia 

[00371 »-^{4. ASgJgs aSra-r^ST**. 

rtiSfll<03SB*:*^ < L'tv^fcrta5<0^»iSS<^|6lJ:SS tB 1 1 1 S^cm7».i:-ktJf^m&r/9mt:'&L^Vi 

m<l#A)fL^rV\ 0 , 1 <0^'l•Sffi^=-:>^>T;^^ S:Srnfc*cKffi0Tft S . 

h b , SrF-rSfRI8<0iWii{4 1 0^(^mmXS> 0,3 [0121 t^ <7)S;»^#0t*iSRt/»HB^a Lfegj 

*0»§{41--2mmSJrC-Hi-^tfiS!!Htl&0|6l±*^ ^^tlfi^BfiiiSTibS. 
^it, -fcJjaiSJilfiOPgtcll^L^r^r^. L*»L. g» [013] esi@<oa;^^^irtrrtffi&t^i1-KtaL:tW 

'gliOrtHUcov^TASt. J^aWcipBrfflO^fciijfc Ir^jrTtfc^cBfffiSTfcS. 

•oTgyiTtJ 0 , e!ftttfig$-±lf 6«ji=5:flttSOa$ [0 1 4 1 e^<^)ii*S:^trrtffi&t;naiSraL^W 

afco^^Jiggcoa-Hi-0 1 t^^Mt(^ 1 -Cfi^lg^ 50 [0151 e^<^;^^<Ort^ffit:ylN3^:g*2:mL 



1 1 

[0161 {^(^Mi^J^f^MiZfi^^^^im&L 

[017 3 B^(^^<^MiZ/i^^^j:M^iB!&t^ 
B»!Sr*-nfc«dSrBiia-CS)S. 

[ai 91 ef»gOi1®fc:^i'$**M^:5S*S-1ga}g 
1 

2 

3 

[Sll 
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10 ifilR^ 

1 1 srFjSK 

21 

2 2 «r^l£» 

2 3 mttlSSS! 
2 4 

2 5 iS^^tS 

26 eeoas 

10 3 1. 32 »^ 

3 5. 4 0. 41 

3 6. 3 7 /h$5S:S* 
338. 39 
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